The first phytochemical investigation of Glycosmis puberula twigs led to the isolation and identification of a new quinolone alkaloid, glycosmispuberulone (1), along with ten known compounds (2-11). The structures were elucidated by spectroscopic analyses and comparison with previously reported data. Their antibacterial activities against Gram-positive and Gram-negative bacteria were also evaluated.
The genus of Glycosmis, belonging to the Rutaceae family, is distributed from southern Asia and the East Indies to Northern Australia [1, 2] . This genus is well known to produce acridone alkaloids [3] [4] [5] , carbazole alkaloids [3, 6] , quinolone alkaloids [7] , indole alkaloid [5] , amides [4, 8] and flavonoids [2, 9] and some members have shown interesting biological activities such as antitumor promotion [3] , anti-HIV activity [6] , inhibition of herpes simplex virus [4] , cytotoxicity [6] and antibacterial activities [5] . In a continuing study on this genus [5, 7, 10] , we now report the first phytochemical investigation of G. puberula twigs collected in Doi Sutep, Thailand. A new quinolone alkaloid (1) along with ten known compounds, were isolated. All compounds were characterized by spectroscopic methods and by comparison with previously reported data. Their antibacterial activity against Grampositive and Gram-negative bacteria was also evaluated. Glycosmispuberulone (1) was obtained as a yellowish viscous oil. The molecular formula of 1 was deduced as C 20 H 26 NO 2 from ESI-TOF-MS m/z 312.1968 (calcd 312.1964). The IR spectrum displayed one absorption band appropriate for a carbonyl functionality at 1633 cm -1 . The UV spectrum showed maxima absorbances at λ max 233, 243, 282 and 296 nm, suggesting that compound 1 contained a quinolone skeleton [7, 11] . The 1 H NMR spectroscopic data of 1 exhibited an olefinic methine proton resonance at δ H 6.03 (1H, s, H-3) and characteristic signals of a (Table 1) from H-1' (δ H 4.65), H-3 (δ H 6.03) and H-5 (δ H 8.00) to C-4 (δ C 161.8) The structure of glycosmispuberulone was assigned as 1.
The known compounds ( Figure 1 ) were characterized as arborinine (2) [12] , citracridone I (3) [13] , noracronycine (4) [14] , Nmethylseverifoline (5) [15] , dictamine (6) [16] , robustine (7) [17] , kokusaginine (8) [18] , N-[2-(4-methoxyphenyl)ethylbenzamide] (9) [19] , demethylsuberusin (10) [20] and bergapten (11) [21] by spectroscopic methods and by comparison with previously reported data.
All compounds were evaluated for their antibacterial activity against Gram-positive (Micrococcus luteus TISTR 884, Bacillus cereus TISTR 688, B. subtilis TISTR 008, Staphylococcus aureus TISTR 1466 and S. epidermidis ATCC 12228) and Gram-negative bacteria (Escherichia coli TISTR 780, Salmonella typhimurium TISTR 292 and Pseudomonas aeruginosa TISTR 781). All compounds exhibited weak or moderate activity against five strains of Grampositive bacteria except compounds 3 and 9-11 which showed specific activity against B. cereus and M. luteus with equal MIC values of 8 µg/mL, respectively. Compounds 1, 2, 4, 5, 10 and 11 also displayed activity against E. coli with MIC's ranging from 4 to 16 µg/mL, but were weakly active against S. typimurium and Ps. aeruginosa. The significant antibacterial activities of the isolated compounds from G. puberula twigs could be useful in the fields of medicinal, food and cosmetic chemistry in the future. General: Melting points were determined on a Buchi B-540 visual thermometer. UV-vis spectra were recorded with a Perkin-Elmer UV-vis spectrometer. The IR spectra were recorded using a Perkin-Elmer FTS FT-IR spectrometer. The NMR spectra were recorded using a 400 MHz Bruker spectrometer. Chemical shifts are recorded in parts per million () in CDCl 3 and acetone-d 6 with TMS as an internal standard. Mass data were obtained on a MicroTOF, Bruker Daltonics mass spectrometer. Quick column chromatography (QCC) and column chromatography (CC) were carried out on silica gel 60 H (Merck, 5-40 m) and silica gel 100 (Merck, 63-200 m), respectively. Precoated plates of silica gel 60 F 254 were used for analytical purposes.
Extraction and isolation:
Air-dried twigs of G. puberula (500 g) were cut into small pieces and extracted with acetone (1 L) over a period of 3 days (3 times per each) at room temperature. The filtered acetone extracts were concentrated under reduced pressure to give the acetone extract (25.55 g). The crude extract was subjected to QCC over silica gel eluting with a gradient of hexanesacetone to yield 13 fractions (A-M). Fraction D (306.7 mg) and fraction F (711.6 mg) were separated by Sephadex LH-20 with MeOH to afford compounds 5 (12.4 mg) and 4 (4.3 mg), respectively. Fraction H (594.8 mg) was separated by Sephadex LH-20 with MeOH to give two subfractions (HA-HB). Subfraction Table 2 : Antibacterial activities of isolated compounds 1-11.
Compounds
Minimum Inhibitory Concentration (MIC, µg/mL) Gram-positive bacteria  Gram-negative bacteria  Ml  Bc  Bs  Sa  Se  Ec  St  Pa  1  16  16  32  32  16  4  64  64  2  16  64  128  --16  64  -3  -8  ------4  16  64  128  --8  64  -5  16  64  128  >128  >128  4  64  128  6  26  64  128  -----7  32  64  128  ----128  8  16  64  128  >128  >128  --128  9  8  64  128  ----128  10  8  32  128  --16  64  128 [22] . The standard drugs were vancomycin (MIC value of 0.25 µg/mL) and gentamycin (MIC value of ≤ 2 µg/mL).
Supplementary data: Spectral data are available.
